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(71) We, Kanststoffverarbeitung 
AND ScHREiNEREi DipLIng, Adolf Vpss, of 
5789 Brunskappel, Germany, a German 
Company, O-tLG, do hereby drclare the 
5 inventioiv, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be psrformed, to .be particu- 
larly descrajed in and by the following 
statement: — 

10 

The invention relates to filters particu- 
larly in the form of tubes which are made 
of a synthetic resin reinforced with fibres, 
for example glass fibres, ajid which are par- 

15 ticularly suitable for use in fountains or 
wells. The filter tube generally comprises 
a plurality of members which extend in 
spaced relation between webs to form a 
screw, the spaces between tiie members 

20 forming filter slots. 

Filter tubes of this kind are disclosed in 
the Applicants' German Gebrauchsmuster 
Specification No. 6,752,305. The free ends 
of known filter tubes are provided with 

25 connectmg ix>llars, for example for screw 
threads. For this reason, the known filter 
tubes can only be produced in moulds, and 
the lengths of the tubes manufactured thus 
have to correspond to the length of the 

30 available moidds. The manufacture of 
filter tubes in a number of sizes in keeping 
with diSerent requirements thus requires 
the provision of a large number of costly 
moulds the manufacture and stock keeping 

35 of which increase substantially tiie costs of 
the filter tubes. 

It is an object of the invention to pro- 
vide a filter tube which may be produced 
in any desired length at little expenditure 

40 for the moulds. 

According to the invention there is pro- 
vided a filter tube of circular cross-section 
made of a synthetic resin reinforced with 
fibresv comprising a plurality of members 

45 disposed in a screw line and spaced apart 



in the axial direction of the tube by filter 
slots, the members extending between webs 
connected thereto which webs extend 
longitudinally of the filter tube, the interior 
of the filter tube hsmng a screw thread 50 
which thread has the same screw line as 
the member along tiae whole length there- 
of. 

Sections of any length may be cut off 
from the filter tubes embodying the inven- 55 
tion. The sections may then be readily 
interconnected by means of threaded 
nipples ilie threaded extensions of which 
may be screwed into the internal threads of 
the filter tube sections. Continuous filter 60 
lubes of any length may thus be formed 
which may then be altered to suit the local 
installation conditions, this being impos- 
sible when the known filter tubes are used. 

The fibre rdnfOTcement of the filter 65 
tube may comprise several layers of slivers 
or strands of fibres extending helically 
along the whole length of the filter tube 
and other layers of slivers or strands of 
fibres which extend longitudinally of the 70 
filter tube in the webs, flie lastmentioned . 
layers laying in such manner that only one 
layoT thereof is between two adjacent 
extending layers of slivers or strand of 
layers of the firstmcntioned layers. 75 

TTie inner layers of the longitudinally 
fibres may be directed inwardly. The 
strength of the turns of the internal direads 
may thus be considerably increased, since 
the deflected slivers suitably extend in 80 
substantially the same direction as Ih^ 
forces acting upon the titu^ad. 

According to a second aspect of the 
invention there is provided apparatus when 
used for tiie manufacture of filter tubes as 85 
hereinbefore defined, comprising a mandrel 
having an external thread corresponding to 
the internal thread of the filter lube to be 
produced, which external thread has a rib, 
interrupted by circumferentially disposed 90 
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clearances, extending longitudinally along 
the periphery of the thread. ^ 
In the manufacture of the filter lube 
^ il^^ ^ Aru^^^'^^""^ mixture of synthetic 
nr' f^ ^he pulpy or pasty mixture, 

preferably several layers thereof, may be 
applied uniformly to the mandrel on which 
It remauis until it has hardened, where- 
in "P^"^*^;!^ finished filter tube may be re- 
10 moved from the mandrel. 

\Yhere a filter tube is produced in a 
casting mould, the mandrel constitutes the 
central, removable core of that mould 
According to a third aspect of the in- 
15 vention there is provided a method of 
makmg filter tubes as hereinbefore defined 
with the mandrel as hereinbefore defined 
comprising lading synthetic-resin impreg- 
naied layers of slivers or strands of fibres 
20 into the external thread of the mandrel and 
laying alternately with said layers other 
layers of slivers or strands of fibres through 
the series of clearances provided in the rib 
0^ ?u ,^\extei""al thread of the mandrel so 
that they extend longitudinally of the 
mandrel, and holding all the longitudinally 
extending layers of slivers or strands of 
hbres in position as they are laid by a hold- 
i"^ ^^read which is wound between the 
turns of the thread of the mandrel. As the 
holding thread is wound, its tension is ad- 
justed so that the internal layers of the 
longitudinally extending layers of sUvers or 
strands of fibres held ni position tliereby 
may be directed inwardly between the turns 
of the mandrel. 

The removal of the finished filter tub-s 
from the mandrel is facilitated by the con- 
struction of the mandrel, which preferably 
w has an annular cross-section and may 
comprise a plurality of sections resting on 
a common central support and held in 
position by external retaining rings and a 
lock nut. The flanks of at least one of the 
sections and the adjacent flanks of the two 
adjacent sections extend in parallel rela- 
tion, whilst the adjacent flanks of the other 
sections may suitably diverge in the shape 
of the letter "V" hi the direction of the 
50 centre of the mandrel. 

Apparatus suitable for the mechanical 
manufacture of the filter tubes by means 
of a mandrel of the kuid hereinbefore 
described may comprise a machine frame 
with a headstock and a tailstock between 
the centres of which the mandrel is 
mounted for rotation and longitudinal slide 
support driven by a lead^screw which 
longitudinal slide support carries a supplv 
spool for the layers of slivers or strands 
of fibres to be wound into the thread of 
the mandrel, and an annular slide support 
driven by a second lead-screw and guided 
on the mandrel, the annular slide sunport 
carrj^ng supply spools for the layers of 



slivers or strands of fibres to be laid in the 
series of clearances provided in the longi- 
tudinal rib and a rotatable ring carrying a 

thu pitch of the second lead-screw and the 70 
rotational speed of the ring being adjusted 
so that during the rectilinear feed move- 
ment of the annular slide support the rlns 
and the holding-thread spool mounted 

i.^f.^'r^ Pl^-^'l™ ^ ^P^^^ movement the 75 
pitch of which corresponds to the pitch of 
the thread of the mandrel. 

A filter tub^ and apparatus for the 
manufacture thereof, embodying the in- 
vention are diagrammatically illustrated, 80 
by way of example, in the accompanying 
drawings, in which:— ^ 

I ,a .longitudinal section 

filter tube- ^^"""^ ^ through the 

Figure 2 shows a cross-section of the 
hiter tube along the line II-II of Fieure 1- 
Figure 3 shows, on an enlarged scale, a 
longitudinal section of one of webs of the 
h ter tube ^;liich is remforced, along the 90 
nne l-I of Figure 2; 

Figure 4 shows, on an enlarged scale, a 
ongitudinal section through members of 
tlie reinforced filter tube along the line I-I 
of Figure 2; 95 

Figure 5 shows the left-hand side, as 
yicwQd in Figure 8, of a longitudinal sec- 
tion of a mandrel for producing the lonei- 
tiioinal section shown in Figure 3, taken 
aK^ig the line V-V of Figurl 8; 100 

Figure 6 shows, also alone the line V-V 
of Figure 8, the right-hand side, as viewed 
in the Figure 8, of the longitudinal section 
ot tiie mandrel for producins the longi- 
tudinal section illustrated in Figure 4- " 105 
^ Figure 7 shows a longitudinal sectional 
etevation of the mandrel; 

Figure 8 shows a transverse section 
through the mandrel along the luie VIII. 
VIIT of Figure 7; and no 

Figure 9 shows a diagrammatic repre- 
sentation of tlie apparatus, which uses the 
mandrel shown in Figures 7 and 8 

Referring to Figures 1 and 2, a 'filter 
tube I made of a synthetic resin such as 115 
a polyester resin, reinforced by fibres, for 
example glass fibres, comprises a plurality 
of members 2 disposed in a screw line. 

The members 2, which are spaced apart 
m the axial direction to form filter slots 120 
X extend between webs 4 spaced at iden- 
tical angular distances apart. There is a 
continuous thread 5 in the interior of the 
^Iter tube along the whole length thereof, 
by which thread 5 tube sections may be 125 
easily interconnected by means of threaded 
nipples 6 to form filter tubes of any desired 
length. 

The fibre reinforcement of the filter tube 
comprises several layers 7, 8, 9 and 10 130 
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(Figure 3) of slivers or strands of fibres 
extending helically along the whole length 
of the filter lube. Other layers 11, 12, 13 
of slivers or strands of fibres extend in the 

5 webs 4. Only single layers 11, 12 and 13 
extend between respectively two. adjacent 
layers of slivers 7 and 8; 8 and 9; and 9 
and 10. It will be noted from Figure 3 
that the internal (with respect to the tube 

10 interior) layers 11 and 12 of the slivers 
passing through the webs 4 are directed 
inwardly from the rectilinear direction of 
the web into the turns of the internal 
thread 5. 

15 A mandrel 15 (Figures 5, 6, 7 and 8) is 
used for manufacturing the filter tube. The 
mandrel 15 is of annular cross-section and 
comprises three or more sections 16, 17, 
18 resting on a common central support 19 
20 and held in position by external retaining 
or locking rings 20 and 20', one of which 
rings 20' is fastened on the support whib 
the other 20 is movable and pressed 
against the sections by a nut 21. Journals 
25 22 and 22' by means of which the mandrel 
is mounted, are provided on the support 
19. As illustrated in Figure 8, adjacent 
flanks of one section 16 and of the two 
adjacent sections 17 and 18 extend in 
30 parallel relation. The adjacent flanks of the 
sections 17 and 18, which contact each 
other at the periphery only, diverge in- 
wardly, that is towards the shaft 19, in the 
form of tlie letter "V" (Figure 8). An ex- 
35 ternal thread 23, having the profile shown 
on an enlarged scale in Figures 5 and 6 
is formed in the periphery of the mandrel 
15. The profile of the external thread 23 
matches the profile of the internal thread 
40 to be produced in the filter tube and has 
a rib 24 which extends along its turns, the 
thickness of which rib 24 corresponds to 
the width of the filter slots 3 to be formed. 
On each turn of the thread 23, the rib 24 
45 has a number of circumferentially-disposed 
clearances or interruptions 25, 26 and 27 
corresponding to the number of webs 4 
to be produced, several rows of such clear- 
ance being spaced at identical angular 
50 distances apart along the length of the ex- 
ternal thread of the mandrel. 

The filter lube illustrated in Figures 3 
and 4 consisting of a synthetic resin rein- 
forced with glass-fibre slivers is produced 
55 by the following method: — 

A synthetic resin-impregnated layer of 
glass-fibre slivers 7, initially wound into the 
external thread 23 of the mandrel 15, is 
covered with synthetic resin-impregnated 
60 layer of slivers 11 laid in the longitudinal 
direction of the mandrel into the series of 
clearances 25, 26 and 27. As they are in 
tied to the layer of slivers 7 by means of a 
process of being laid, the layer 11 is firmly 
65 textile holding thread 14 which follows the 



turns of the external thread 23 as it is 
wound around the mandrel. The- tension 
of the holding thread 14 during the wind- 
ing operation is adjusted so that, as . in- 
dicated in Figure 3, the layer of slivers 11 70 
is dhected radially into the turns of the 
extenial thread 23. Similarly, fiuther 
layers, 8, 12', 14', 9, 13. 14", etc., are 
applied to the mandrel. Hie rib 24 extend- 
ing along the external thread 23 produces 75 
the spaces between the developing member 
2 which spaces form the slots 3 of the 
filter. The resin-impregnated la3'ers of 
slivers then are allowed to harden, and 
v/hen the finished filter tube on the man- 80. 
drel 15 has hardened, the ring nut 21 is 
released so that the support 19 can be 
withdrawn, whereupon the mandrel section 

16 provided with parallel flanks is moved 
initially radially inwards and then out of 85 
the filter tube in the axial direction. The 
space in the filter tube thus gained facDi- 
tates the removal of the other two sections 

17 and 18 of the mandrel from the filter 
lube. 90 

In connection with the apparatus shown 
in Figure 9, the mandrel 15 hereinbefore 
described is suitable for the mechanical 
manufacture of filter tubes provided with 
glass-fibre sliver reinforcement of the kind 95 
shown in Figures 3 and 4. In this con- 
struction, the mandrel 15 is rotatable and 
is mounted in centres between a fixed 
headstock 28 and a longitudinally displace- 
able tailstock 29 in a machine frame 100 
similar to a lathe, and is driven by aii 
eccentric 30 provided on the headstock 
spindle. The layers of slivers 7 to 10 
(Figure 3) are wound between the turns 
of the external thread 23 of the mandrel 105 
15 by a longitudinal by movable slide rest 
support 31 carrying a supply spool 32 for 
the layers of slivers 7 to 10 and guided' 
axially parallel with the mandrel. The slide 
support 31 is driven by a lead screw 43 110 
according to the pitch of the thread 23 
of the mandreL An annular, slide support 
33, by which the mandrel is encircl^, is 
provided in addition to the aforementioned 
longitudinal by movable slide support 31. 115 
Tlie annular slide support 33 guided on. the 
mandrd is reciprocated by the headstock 
28 through a lead screw 34. The supply 
spools 35 and the guide pulleys 36 for the 
layers of slivers 11, 12, 13 to be inserted 120 
into the clearances 25, 26, 27 are spaced 
apart on the annular slide support 33 at 
similar angular distances to the distances 
between the clearances 25, 26, 27 in the 
rib 24 provided on the mandrel. The annu- 125 
lar slide support carries, in addition, an 
external ring 37, which is preferably 
mounted on a ball bearing race, and on 
which the supply spool 38 of the holding 
thread 14, 14^ 14" is mounted. In addi- 130 
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tion to feeding the annular slide support 
in the axial direction of tJie mandrel, the 
lead screw 34 has the further purpose of 
^ rotating the external ring 37. For this 
^ reason, the lead screw 34 is rotated by the 
headstock 28 and guided in a fixed nut 

39 provided on the headstock by which 
the longitudinal movement of the lead 

in ^P^T longitudinal movement 

lO ot the annular slide support are produced 
Tlie rotation of the lead screw 34 is trans- 
mitted to the external ring 37 by a gear 

40 through a gear rim or ring gear 41. The 
pilch of the lead screw 34 aiid the rota- 

15 tional speed of the external ring are ad- 
justed so that the latter and the spool 38 
of the holding thread mounted thereon 
cany out a thread movement the pitch of 
which corresponds to the pitch of the 

20 thread 23 of the mandrel, during the rec- 
tjlmear feed movement of the annular slide 
support. The drives for Uie mandrel and 
the longitudinal slide support 31 on the 
one hand, and the dri^ on the annular 

2:> shde support 33 and ring 37, on the other, 
may be started alternately. An extension 
provided on the mandrel 15 constitutes a 
supporting journal 42 of the headstock 28 
on which journal 42, which has the same 

30 diameter as the mandrel 15, the annular 
slide support 33 assumes its inoperative 
position. 

The spiral winding of the layers of 

fr'^'^S 'r^^^ ^""^^ mandrel 

35 thread 23 and between the tunis of the rib 
24 is effected by the rotating mandrel 15 
with the aid of the longitudinal slide 
support 31 and the supply spool 3'' 
mounted thereon. The annular slide sup- 

40 port 33 IS then in its inoperative position 
on the journal 42, in which position it 
clears the whole length of the mandrel. 
When one of the aforementioned layers of 
slivers has been wound into the thread of 

4:> the mandrel, the mandrel is stopped in an 
angular position relative to the annular 
slide support 33 so that the series of clear- 
ances 25 to 27 in the rib 24 are in alicrn. 
ment with the spools 35 of sli\'ers and with 

:>o the guide pulleys 36 of the annular slid'* 
support 33. The annular slide support is 
then moved to the tailstock end of the 
mandrel 15 and switched to feed in the 
direction of the arrow a with the result 

55 that one layer IL 12 or 13 at a time is 
laid across the layer of slivers, previously 
wound by the longitudinal slide rest 31 
into the series of clearances 25 to 27 in the 

AO Ir,^^ ^^.^ ^ position by the 

oi> holding thread 14, 14^ and 14" wound by 
the rotating external ring 37 and the sup. 
piy spool 38 provided thereon around the 
mandrel 15, the pitch of the turns of the 
winding corresponding to the pitch of the 
o3 thread of the mandrel between the turns of 



which the turns of the holding thread 
extend. 

When the annular slide support 33 is in 
the left-hand inoperative position, the 
hnished filter tubes may be readily removed 70 
from the apparatus by shifting the tail- 
stock 29 together with the mandrel 15 
whereupon the filler tubes may be stored 
in order to allow the synthetic-resin im- 
pregnation to harden. The removal of the 75 
finished filter tubes from the mandrel has 
been descnbed previously with reference 
to Figures 7 and 8. 

WHAT WE CLAIM IS:— 80 
1. A filter lube of circular cross- 
section made of a synthedc resin rein- 
forced with fibres, comprising a pluralitv 
of members disposed in a screw line and 
spaced apart in the axial durection of the 85 
tube by filter slots, the members extending 
between webs connected thereto which 
webs extend longitudinally of the filter tube, 
the interior of the filter tube having a 
screw thread along the whole length 90 
thereof which has this same screw line as 
the members. 

- '^'i.-^ ^J*^^ ^^^^ according to claim 1, 
m which the fibre reinforcement comprises 
several layers of slivers or strands of fibres 95 
extending helically along the whole length 
of the filter tube and other layers of slivers 
<^^^?trands or fibres which extend lonei- 
tudinally of the filter tube in the webs, the 
last-menlioned layers laying in such man- 100 
ner that only one layer thereof is between 
two adjacent layers of the first mentioned 
layers. 

3. A filter tube according to claim 

in which inner layers of the longitudinalfv 105 
extending layers of slivers ch- strands of 
inner fibres are directed inwardly, 

4. Apparatus when used for the 
manufacture of the filter tubes accordine 

to any one of the preceding claims, comi 110 
prising a mandrel having an external 
thread corresponding to the internal thread 
of the filter tube to be produced, which 
external thread has a rib, interrupted bv 
circumferentially disposed clearances, exl 115 
tending longitudinally along the periphery 
of the thread. m- ir j 

5. Apparatus according to claim 4, in 
which the mandrel is of annular cross- 
section and comprises a plurality of 120 
sections mounted on a common central 
support and held in position by external 
retaining or locking rings and a tightening 
nut, the flanks of at least one of the sec 
tions and the adjacent flanks of the two 125 
adjacent sections extending in parallel re- 
lation, and the adjacent flanks of the other 
sections diverging to form an aperture of 

V section in the direction towards the 
longitudinal axis of the mandrel. 130 
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6. A method of manufacturing the 
filter tube according to any one of claims 
1 to 3 with the mandrel according to eiUier 
of claims 4 and 5, comprising laying syn^ 

5 thetic resin-impregnated layers of slivers 
or strands of fibres into the external thread 
of the mandrel and laying alternately with 
said layers other layers of slivers or strands 
of fibres through the series of clearances 

10 provided in the rib on the external thread 
of the mandrel so that they extend longi- 
tudinally of the mandrel and holding all 
the longitudinally extending layers of 
slivers or strands of fibres in position as 

15 they are laid by a holding thread which 
is wound between the turns of the thread 
of the mandrel. 

7. A method according to claim 6, in 
which as the holding thread is wound, its 

20 tension is adjusted so that the internal 
layers of the longitudinally extending 
layers of slivers or strands of fibres held 
in position thereby are directed inwardly 
between the turns of the thread of the 

25 mandrel. 

8. Apparatus when used for the 
mechanical manufacture of filter tubes 
according to anyone of claims 1 to 3 using 
the mandrel according to either of claims 

30 4 and 5, comprising a machine frame 
having a headstock and a tailstock between 
the centres of which the mandrel is 
mounted for rotation, and a longitudinal 
shde support driven by a lead screw, which 

35 longitudinal slide support carries a supply 
spool for layers of slivers or strands of 
fibres to be wound into the thread of the 



mandrel, there being an annular slide 
support driven by a second lead screw and 
guided on the mandrel, which annular 40 
slide support carries supply spools for 
layers of slivers or strands of fibres to be 
laid in the series of clearances provided in 
the longitudinal rib, and a rotatable ring 
carrying a supply spool for a textile hold- 45 
ing thread, the pitch of the second lead 
screw and the rotational speed of the ring 
being adjusted so that, during the rectilinear 
feed movement of the annular slide sup- 
port, the pitch of the spiral movement 50 
performed by the external ring and conse- 
quently also by the spool of the holding 
thread mounted thereon, corresponds to 
the pitch of the thread of the mandrel. 

9. A filter tube having an internal 55 
thread, substantially as hereinbefore de- 
scribed with reference to and as shown in 
Figures 1 to 4 of the accompanying draw- 
ings. 

10. A method of manufacturing a 60 
filter tube with an internal thread, sub- 
stantially as hereinbefore described with 
reference to and as shown in the accom- 
panying drawings. 

11. Apparatus when used for produc- 65 
ing a filter tube with an internal thread, 
substantially as hereinbefore described 
with reference to and as shown in Figure 

7 to Figure 9 of the accompanying draw- 
ings. 70 
EDWARD EVANS & CO., 
53-64 Chancery Lane, 
London, WC2A ISD. 
Agents for the Applicants. 
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